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Utility Model Laid-open No. Sho 59-107111 

Specification 

1 . Title of the Device 

Inductor 

2. Scope of Claims for Utility Model Registration 

(1) An inductor having a magnetic core of a construction in which 
at least two core members are combined with each other so that their 
end faces face each other, the inductor being characterized in that: 

the core members are accommodated in non-magnetic cases each 
having opening end faces, respectively, so that their end faces 
are located in the inner parts with respect to the opening end faces 
of the accommodating cases, and their end faces are confronted with 
each other through spacers each having a thickness larger than lengths 
of the opening end faces of the non-magnetic cases interposed 
therebetween. 

(2) An inductor according to claim 1, characterized in that each 
of the core members is constructed by laminating sheet-like magnetic 
substances . 

(3) An inductor according to claim 2, characterized 'in that the 
sheet-like magnetic substance is made of amorphous alloy. 

(4) An inductor according to claim 1, 2 or 3, characterized in that 
each of the core members and the non-magnetic cases has a U-like 
shape . 

l 



(5) An inductor according to claim 1, 2, 3 or 4 , characterized by 
having one or more coils. 

(6) An inductor according to claim 5, characterized in that each 
of the coils is directly fitted to the non-magnetic cases without 
requiring a bobbin. 

3. Detailed Description of the Device 
Field of Industrial Application 

This device relates to an inductor using a magnetic core , which 
is constructed by laminating sheet-like magnetic substances each 
made of amorphous alloy, for example. In the present invention, 
an inductor means a component which has a magnetic core and one 
or more coils coupled to the magnetic core, and which utilizes a 
self-induction or mutual induction phenomenon generated in the coil . 
Such a component includes a choke coil, a transformer or the like, 
for example. 

Prior Art 

Heretofore, as a material for a magnetic core of an inductor 
of a choke coil, a transformer or the like, ferrite is well known. 
In recent years, however, a magnetic core utilizing amorphous alloy 
has been attracting attention. The magnetic core made of amorphous 
alloy has superior advantages in that it has a remarkably small 
coercive force since a squareness ratio in a B-H curve is high, 
it is readily miniaturized since a core loss is small to allow 
temperature rise to be suppressed to a low level, in case or the 



like where it is used as a magnetic core of an inductor for a power 
supply circuit, enhancement in efficiency, voltage control over 
a wide range, and stable temperature characteristics are obtained, 
and so forth. From this viewpoint, such a magnetic core is expected 
as means for realizing a miniaturization of an inductor class, a 
promotion of high efficiency, and a promotion of high performance. 

By the way, usually, the amorphous alloy has a sheet-like 
(ribbon-like) shape due to its manufacturing method . Thus, in the 
case where the amorphous alloy is used as a magnetic core, it can 
not take an arbitrary shape unl ike a magnetic mater ial such as f errite , 
and hence normally becomes of a toroidal type. In the case where 
the toroidal type magnetic core is used, a perfect closed magnetic 
path is formed, and accordingly there is provided an advantage in 
that an inductor is obtained which is small in leakage magnetic 
flux, and is satisfactory in high frequency characteristics. 
However, there is no gap through which a winding is passed, and 
hence a coil must be wound by a hand winding work, or machine winding 
in a shuttle method or the like. Thus, there are difficulties in 
that the winding work becomes very troublesome, the inductor 
concerned cannot be used as an inductor for which the magnetic 
characteristics of a magnetic path need to be adjusted as in an 
inductor or the like for D.C. superimposition , and so forth. 

As an inductor with which disadvantages of this toroidal type 
magnetic core are removed, as shown in Fig. 1, an inductor having 



a construction in which a core 1 is divided into two core members 
101 and 102 , and end faces of the coremembers 101 and 102 are confronted 
with each other through a magnetic gap G can be devised. In the 
case of such a construction, end portions of the core members 101 
and 102 can be inserted from both end sides of a bobbin 3 around 
which a coil 2 is previously wound into the bobbin 3 to assemble 
an inductor. Hence, advantages can be obtained in that the winding 
work can be very readily carried out, the magnetic characteristics 
of a magnetic path can be adjusted since there is a magnetic gap 
G, and so forth. 

Problems of Prior Art 

However, in the inductor having the construction shown in Fig. 
1, each of the core members 101 and 102 is constructed by laminating 
sheet-like magnetic substances each made of amorphous alloy or the 
like. Hence, each of the core members 101 and 102 is deformed in 
the middle of* assembly or after assembly due to a return spring 
action or the like which the sheet-like magnetic substance itself 
has . This results in such problems that each of the core members 
101 and 102 is difficult to be maintained in a predetermined shape, 
and hence each of the core members 101 and 102 tends to have a 
fluctuation in magnetic gap G, a change in magnetic characteristics 
resulting from that fluctuation, and the like. In particular, 
usually in the inductor of this sort, the above-mentioned magnetic 
gap G needs to be managed so as to become a minute spacing in the 



range of several tens to several hundreds urn. With the construction 
as described above, this request can not be met at all. 

In addition, since most of the conductive core members 101 
and 102 each made of amorphous alloy or the like are exposed to 
the outside, there is also a difficulty in that an electrical 
insulation is apt to become imperfect. 

Object of the Device 

Therefore, an object of the device is to provide an inductor 
in which when a magnetic core is constructed by combining two or 
more core members each formed by laminating sheet-like magnetic 
substances each made of amorphous alloy or the like, an electrical 
insulation for a winding and the like is perfect, and core members 
can be simply assembled while being maintained in predetermined 
shapes, and also a magnetic gap defined between the core members 
can be maintained at an accurate value. 

In order to attain the above-mentioned object, according to 
the device, there is provided an inductor having a magnetic core 
of a construction in which at least two core members are combined 
with each other so that their end faces face each other, the inductor 
being characterized in that: the core members are accommodated in 
non-magnetic cases each having opening end faces, so that their 
end faces are located in the inner parts with respect to the opening 
end faces of the accommodating cases, and their end faces are 
confronted with each other through spacers each having a thickness 



larger than lengths of the opening end faces of the non-magnetic 
cases interposed therebetween. 
Embodiment 

Fig. 2 is a front cross sectional view of an inductor according 
to the device, Fig. 3 is a cross sectional view taken along the 
line A - A of Fig. 2, and Fig. 4 is an exploded view of the inductor 
according to the present device . In these figures , the same reference 
numerals as those in Fig. 1 designate the same constituent elements . 
Reference numerals 4 and 5 designate non-magnetic cases for 
accommodating the core members 10.1 and 102, separately and 
respectively. In this embodiment, the non-magnetic cases 4 and 5 
are formed into U-like shapes which are substantially identical 
to each other arid have a groove 41 or 51 using a suitable synthetic 
resin or the like, and have openings (a) in both end faces thereof. 
Then , two core members 101 and 102 each of which is f ormedby laminating 
a suitable member of sheet-like magnetic substances each made of 
amorphous alloy, silicon steel plates or the like are accommodated 
in the above-mentioned grooves 41 and 51, respectively. Thus, the 
core members 101 and 102 are accommodated inside the grooves 41 
and 51, respectively, in a state in which they follow the shapes 
of the above-mentioned grooves 41 and 51 of the non-magnetic cases 
4 and 5 to be formed into U-like shapes substantially identical 
to each other. Then, end faces (b) of the core numbers 101 and 102 
are exposed to the outside through the opening end faces (a) of 
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the non-magnetic cases 4 and 5 . Reference numerals 6 and 7 designate 

covers with which one side of the non-magnetic cases 4 and 5 are 

covered respectively. Note that, while not illustrated in the 

figures, after the core members 101 and 102 are accommodated in 

the non-magnetic cases 4 and 5, respectively, which are in turn 

filled with a synthetic resin or the like, whereby it is possible 

to prevent a positional shift of the core members 101 and 102 in 

the non-magnetic cases 4 and 5, and to allow a fluctuation in size 

of the magnetic gap G to be prevented. 

As described above, in the case of a construction in which 

the core members 101 and 102 are accommodated inside the non-magnetic 

cases 4 and 5, respectively, the core members 101 and 102 which 

have essentially a tendency to be exploded to pieces due to their 

spring actions or the like are restricted to the shapes following 

i 

the shapes. of the grooves 41 and 51 of the non-magnetic cases 4 
and 5. Asa result, the above-mentioned technical difficulty in 
the case where a magnetic core having a predetermined shape is formed 
using sheet-like magnetic substances each made of amorphous alloy 
or the like is solved. 

When the above-mentioned core members 101 and 102 are 
accommodated in the non-magnetic cases 4 and 5, respectively, the 
core members 101 and 102 are accommodated inside the non-magnetic 
cases 4 and 5, respectively, so that their end faces (b) are located 
in the inner parts with respect to the opening end faces (a) of 



the non-magnetic case 4 or 5 . Then , spacers 8 each having a thickness 
L2 larger than protrusion lengths (LI + LI) of the opening end faces 

(a) are interposed between the end faces (b) of the core members 
101 and 102 facing each other. 

As described above , in the case of adopting such a construction 
that the core members 101 and 102 are accommodated inside the 
non-magnetic cases 4 and 5, respectively, so that their end faces 

(b) are located in the inner parts with respect to the opening end 
faces (a) of the non-magnetic case 4 or 5 , the conductive. core members 
101 and 102 each made of amorphous alloy or the like are perfectly 
covered with the non-magnetic cases 4 and 5 each made of an insulating 
material, respectively. Hence, the electrical insulation for the 
winding and the like becomes more perfect. Moreover, in addition 
to the above-mentioned construction, the spacers 8 each having a 
thickness L2 larger. than protrusion lengths (LI + LI) of the opening 
end faces (a) are interposed between the end faces (b) and (b) facing 
each other . As a result , the magnetic gap G can be set to an accurate 
value depending on the thickness L2 of the above-mentioned spacer 
8, and hence the management for the magnetic gap G is facilitated. 

The above-mentioned non-magnetic cases 4 and 5 , in a state 
in which the core members 101 and 102 are accommodated therein, 
respectively, while their one end sides are inserted from both sides 
of the coil 2 into the inside of the coil 2, are confronted with 
each other with their end faces to be integrally coupled to each 
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other by springs 9 and 9. In this embodiment, protrusions 42 and 
52 are projectingly provided on the outside surfaces of the bottom 
portions of the non-magnetic cases 4 and 5 , respectively, and similar 
protrusions 61 and 71 are projectingly provided on the outside 
surfaces as well of the covers 6 and 7, respectively. Then, the 
protrusions 42 and 52, and the protrusions 61 and 71 are linked 
to each other through the springs 9 and 9, respectively, so that 
the above-mentioned non-magnetic cases 4 and 5 are coupled integrally 
with the core members 101 and 102, respectively, to be assembled 
into the inductor. With this construction, constituent elements 
can be assembled into the inductor through the simple work for only 
suspending the springs 9 and 9, and accordingly the assembly work 
is facilitated. In addition, there is also an advantage in that 
it is possible to cope with inductors as well having different sizes 
in gap defined between the core members 101 and 102 with the aid 
of a resiliency of the springs 9 and 9. Moreover, since a suitable 
fixed tensile force can be applied between the core members 101 
and 102 by the springs 9 and 9, a size of the gap G can be maintained 
at a fixed value for a long period of time. Furthermore, as shown 
in this embodiment, the springs 9 and 9 are located within the side 
faces of the non-magnetic cases 4 and 5 to thereby be free from 
provision of any of bulges in an outer periphery as mounting surfaces 
for the non-magnetic cases 4 and 5. As a result, a mounting of the 
inductor concerned to a substrate or the like is facilitated. 



Moreover, in this embodiment, the inductor has a construction 
in which frame portions 43 and 53 are proj ectingly provided in the 
outer peripheries integrally therewith on one end side of the 
. above-mentioned non-magnetic cases 4 and 5 , respectively, and the 
coil 2 is wound with the frame portions 43 and 53 as a bobbin. With 
this construction, a bobbin dedicated to a winding becomes 
unnecessary, and accordingly the number of parts is reduced to allow 
the inductor to be miniaturized. 

Note that, in the above-mentioned embodiment, since an example 
of the inductor utilized as a choke coil has been shown, only one 
coil 2 is provided. However, in the case where the inductors are 
realized in the form of a transformer, two or more coils 2 may be 
provided. 

Effects of the Device 

As set forth hereinabove, the device is characterized by 
provision of the inductor having the magnetic core of the construction 
in which at least two core members are combined so that their end 
faces face each other, in which the core members are accommodated 
in the non-magnetic cases each having the opening end faces, 
respectively, so that their end faces are located in the inner parts 
with respect to the opening end faces of the accommodating cases, 
and their end faces are confronted with each other through the spacers 
each having a thickness larger than lengths of the opening end faces 
of the non-magnetic cases interposed therebetween. Consequently, 



it is possible to provide the inductor in which when the magnetic 
core is constructed by combining the two or more core members each 
formed by laminating sheet-like magnetic substances each made of 
amorphous alloy or the like, the electrical insulation for a winding 
and the like is perfect, and the core members can be simply assembled 
while being maintained in predetermined shapes , and also the magnetic 
gap defined between the core members can be maintained at an accurate 
value . 

4. Brief Description of the Drawings 

Fig. 1 is a front view of a conventional inductor; Fig. 2 is 
a front cross sectional view of an inductor according to the device; 
Fig. 3 is a cross sectional view taken along the line A - A of Fig. 
2; and Fig. 4 is an exploded view of the inductor according to the 
device . 

101 . . . core member, 102 . . . core member, 

2 . . . coil, 
4,5.. . non-magnetic case, 
6 . . . spacer 
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